We have used a commercial RF ion-source to extract a beam of metastable neon atoms. The source was easily incorporated into our existing system and was operative within a day of installation. The metastable velocity distribution, flux, flow, and efficiency were investigated for different RF powers and pressures, and an optimum was found at a flux density of 2 × 10 12 atoms/s/sr. To obtain an accurate measurement of the amount of metastable atoms leaving the source, we insert a Faraday cup in the beam line and quench some of them using a weak 633 nm laser beam. In order to determine how much of the beam was quenched before reaching our detector, we devised a simple model for the quenching transition and investigated it for different laser powers. This detection method can be easily adapted to other noble gas atoms.
II RFIS-100 ION SOURCE 3 He nuclear charge radius [10] and recently those of 6, 8 He [11] . In atomic traps, a novel technique for radio-dating using abundance measurements of noble gas isotopes called Atom Trap Trace Analysis (ATTA) has been introduced with krypton [12] , and recently used with argon [13] . Lastly, there is also a growing interest in measurement of cold and trapped short-lived isotopes of the noble gasses neon and helium [14] .
These developments have sparked interest in developing efficient metastable sources which are simple to construct, implement and maintain. Exotic sources such as an inverted magnetron pressure gauge [16] , and an all optical source [17] have been constructed, but the simplest and most efficient sources today usually rely on an RF discharge [18] . Despite needing much less maintenance than DC discharge sources, home built RF discharge sources degrade over time due to depositions on the discharge tube from sputtering of stainless steel vacuum parts. After experiencing difficulties in continuously operating a home built RF source we decided to acquire a commercial ion source (BIS RFIS-100) and investigate the conditions for efficiently extracting metastable neon atoms from it. In this paper we review our findings.
II. RFIS-100 ION SOURCE
In Fig. 1a , adapted from [15] , we show an overview of the source design. neon flows through the gas inlet, is delayed in the ceramic gas isolator to prevent the plasma short-circuiting to ground, and is excited in the alumina discharge chamber (Fig. 1b) , where a discharge is created by applying high RF power at 13.56 MHz to a helical resonator copper antenna. The discharge chamber is equipped with an alumina deposition breaker, which serves as to prevent ablated metal particles from forming a conductive coating on the chamber which could shield the discharge from the RF power. A molybdenum beam plate acts as a nozzle which can be easily drilled to different diameters. The source also incorporates a piezoelectric high voltage module to help with ignition of the discharge.
There are normally two modes of operation with RF sources. Namely, capacitively coupled plasma, where electrons accelerated by the RF electric field ionize the gas to cause an avalanche, and inductively coupled plasma (ICP), where the electrons are accelerated by time varying magnetic fields [19] . ICP is initiated at high powers and pressures and is considered desirable in terms of metastable production [20] . The signature of the ICP discharge is the requirement to re-tune the by [22] ), the plasma ignites at virtually all powers and pressures.
III. LIGHT INDUCED QUENCHING OF METASTABLE NEON
The steady-state scattering rate of classical radiation by a two level system with nat-
where s 0 = I l /I s is the saturation parameter, I l is the laser intensity, and I s the saturation intensity. The detuning is given by the atoms have a chance of absorbing photons and deexciting from the metastable state.
The longer an atom spends inside the quench beam, and the stronger the laser, the chances of its survival decrease exponentially. For a transverse laser locked to the quenching transition, the detuning from the atomic transition is governed by the atom's transverse velocity (eq. 2). We thus model, using eq.
1, this average survival rate of a metastable atom, with v r and v z the transverse and longitudinal velocities, which travels through a weak transverse quenching beam can be written as
Where v q is the effective intensity of the quench laser, and σ q is an effective transition linewidth, both in units of velocity. Since our source incorporates a discharge chamber with a small aperture (Fig. 1) , the emerging beam is assumed to have an effusive velocity distribution [26] :
which is cylindrically normalized such that 
Adding a weak probe beam tuned to the cycling transition and collecting the fluorescence using a photomultiplier tube (PMT),
we measure a signal proportional to
for a transverse probe beam, and to
for a longitudinal probe.
To In neon, the metastable states have approximately E * = 16 eV of internal energy, and the ionization energy is E + ∼ 22 eV.
When impacting on a metal surface with work function Φ, which for stainless steel is under 4.7 eV [29] , two energetic conditions are met: E * > Φ and E + ≥ 2Φ, which enable two ionization processes by an exchange of electrons between the metal and the atom [30] .
The absolute metastable flux F can be determined through [31] I = eγF ∆Y,
where I is the ionization current, e is the fundamental charge, γ = 0.61 the emission coefficient for stainless steel impacted by Ne* [31] , and ∆Y is the fraction of atoms detected.
To implement this detection scheme we use a design similar to that of [32] , for which a stainless steel detector plate is mounted, 
